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DERIVATIVE OF KANAMYCIN A AND A
PROCESS FOR THE PREPARATION THEREOF

BRIEF SUMMARY OF THE INVENTION |

ThlS mventton relates to a 3’ 4'-anhydro 4’-ep1 deriva-

| .' twe of kanamycm A and 1ts preparatton from kanamy-

. cin A,

4,337,336

The 3' 4'-anhydro 4'—"ep1 dertvatwe rs a new and use- 3 "

. N “ _ful mtermedtate for the synthe51s of deoxy derwatlves of

,' -._'kanamycm A whtch are active agatnst a vanety of kana—
i _mycm A- resrstant strams of bacterta R
' Accordlng to thlS mventton, there 1s prowdcd a 3' 4'

- _' :-_anhydro-4’—ep1 denvatwe of kanamycm A of formula

__ _wherem R represents an alkyl aralkyl or aryl group and
'Y represents an alkyltdene, ara]kyltdene, cycloalkyh-
| dene or tetrahydmpyranyhdene group. |

- In the compounds of formula (I), the group -COOR is

a known a.mmo—protectmg group of urethane type, in

. “which R IS preferably an’ alk

o

15_' o

_20'*_'": -
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- BACKGROUND OF THE INVENTION
3' 4'-D1deoxykanamycm A of formula (III) which

‘was first prepared semi-synthetically from kanamycin A

by H. Umezawa et al. (Japanese Patent KOKAI No.

45
qof 1 6 carbon atoms,

| . .,benzyl phenyl ora substttuted phenyl such as. nttrophe-' |

nyl. The group Y may be a known hydroxyl—protectmg ..

dtvalent group as deﬁned above and preferably is a 50
~ take complicated preparatory steps. Thus the 6'-amino

lower. alkylldene such as formyltdene, ethyhdene and

- lsopmpyltdene a phenylalkyltdene such as benzylldene

cyclc:-pentyhdene and cyclohexyltdene and tetrahy—
: -dropyranyltdene group. -

535

The compounds of formula (1) are useful 1ntermed1- |

| ates for the preparatton of 3’ 4’-d1deoxykanamyc1n Aof

o -formula (III) or 4'-deoxykanamycm A of formula (IV) 60 -

as it 1s eastly converttble to the compound of formula

(IIT) or (IV) by the 3 4'-epox1de rmg Openmg with a-

'nucleophtle such as a halogen and a suttable treatment |
~ of the derwed halogenohydrm derwattve followed by 65 because the protecting steps prior to the deoxygenation

the removal of the amtno- and hydroxyl-protecttng

~ groups.

105699/80; Belgian Pat. No. 881251; U.S. Pat. No.

4,195,170; U.S. patent application Ser. No 187,014), and

4'—deoxykanamycm A of formula (IV), which was first
4p Prepared semi-synthetically from kanamycin A by

Naito et al. (Japanese Patent KOKAI No. 93944/75;
- U.S. Pat. No. 3,886,138), are known to exhibit an im-

proved anti-bacterial activity against kanamycin-sensi-
tive and -resistant organisms, as compared with kana--
mycin A. However, both the methods referred to above
require many steps to obtain suitably protected deriva-

tives of kanamycin A which possess only the objective

hydroxyl group free. In both the methods, it was neces-
sary, in order to obtain the protected kanamycin A
derivatives containing the free 4’-hydroxyl group, to

group of kanamycin A was protected with an amino- -
protecting group and the other amino groups were
protected with another protecting group. After the
formation. of 4',6’-O,N-cyclic carbamate with a base, the
hydroxyl groups which are not to be removed were

protected with a hydroxyl-protecting group. After the

subsequent ring-opening of the carbamate, the 6’-am1no: |
group- was again protected with an ammo-prctectmg
group... | |

General deoxygenation procedure, which is elegantly
apphed for the preparation of 3',4'- dtdeoxykanamycm B
and- tobramycin from kanamycin B via their sulfonyl
derivatives, is not suitable for kanamycm A derivative

are very complicated.
We have investigated the application of the new pro-

cess proposed by use for the preparation of 3',4'-dideox-

v
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3
ykanamycin B (Japanese Patent KOKAI No. 71445/77:
U.K. Pat. No. 1,537,905) to the preparation of deoxy
derivatives of kanamycin A. The process disclosed in
this publication is based on taking advantage of a behav-
10r of saccharide in an acylation reaction that the reac-
tivity of the 4-hydroxyl group is markedly lower than
that of any other hydroxyl group thereof and comprises
reacting 4",6"-O-protected derivative of penta-N-
protected kanamycin B with an alkanoyl chloride or
aroyl chloride, typically benzoyl chloride, in pyridine
to acylate the 3'- and 2”-hydroxyl groups to leave the
4'-hydroxyl group free. Sulfonylation of the 4'-

hydroxyl group of the acylated derivative gives a com-
pound of formula (V): |

CH>NHCOOR' NHCOOR' (V)
NHCOOR'
o
NHCOOR'
OCH,
/ °
Y.f
\
0
ox’

wherein R’ represents an alkyl or aryl group; W’ repre-
sents a mesyl, tosyl or benzylsulfonyl; X' represents an
alkanoyl group, typically those containing 2-4 carbon
atoms such as acetyl or an aroyl group, typically ben-
zoyl; and Y' represents an alkylidene, aralkylidene,

cycloalkylidene or tetrahydropyranylidene group,

Treatment of the resulting compound with an alkali
metal alcoholate in a lower alkanol under alkaline con-
ditions affords the 3',4’-anhydro-4'-epi derivative of
kanamycin B of formula (VI):

CH,NHCOOR’ NHCOOR’ (VD)
O NHCOOR'
O o-
NHCOOR'
OCH>
/ O
Yl‘
\
O

OH

wherein R’ and Y’ have the same meanings as defined
above, as an intermediate with a high yield in a rela-
ttvely small number of steps.

The difference in chemical structure between kana-
mycin B and kanamycin A resides in that the former has
an amino group in the 2’-position, whereas the latter has

a hydroxyl group in that position. We have now found -

that kanamycin A can be converted to 3',4-anhydro-4'-

~epi derivative by the following method. Firstly, all the.

four amino groups of kanamycin A are protected with
an amino-protecting group. After the reaction of the
tetra-N-protected kanamycin A with a divatent hydrox-
yl-protecting reagent, the resulting 4”,6'-O-protected
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derivative is treated with an alkanoyl halide or aroy!
halide, typically benzoyl halide, to acylate the 2'-, 3'-
and 2"-hydroxyl groups and to leave the 4'-hydroxyl
group free without acylation, followed by the sulfony-
lation of the 4'-hydroxyl group and the treatment of the
sulfonylated derivative thus formed with an alkali metal
alcoholate in an alkanol. The resulting 3’,4’-anhydro-4'-
ep1 derivative can be converted to 3',4’-dideoxykana-
mycin A in a manner known per se.

DETAILED EXPLANATION OF THE
INVENTION

According to a further aspect of this invention, there-
fore, there is provided a process for the preparation of
3',4'-anhydro-4'-epi derivative of kanamycin A of for-
mula (I): |

CH>;NHCOOR NHCOOR

N HCOOR

(I)

wherein R represents an alkyl, aralkyl or aryl group and
Y represents an alkylidene, aralkylidene, cycloalkyli-
dene or tetrahydropyranylidene group which com-
prises treating a 4’-O-sulfonyl derivative of kanamycin
A of formula (II): |

NHCOOR

NHCOOR
-0

CH>;NHCOOR (II)

wherein R and Y have the same meanings as defined
above, W represents a mesyl, tosyl or benzylsulfonyl
group and X represents an alkanoyl or aroyl group with
an alkali metal alcoholate in a lower alkanol under an
alkaline condition. | | |

In practicing the process of this invention, kanamycin
A is first treated to protect the four amino groups
thereof in the form of a urethane-type group in a known
manner per se, thus giving a tetra-N-protected deriva-
tive of kanamycin A of formula (VII):



~ NHCOOR
| L . .l : NHCOOR L

 HOCH,

~ CH,NHCOOR -

o wherem R has the same meamng as defined above The L
- 'Lfcompound of formula (VII) is then treated to protect_ SR
o _,'selectrvely the 4"'- and 6"-hydroxyl groups by reacting .
T { 4 Wlth an alkylidenylating agent, an aralkyhdenylatmg
- agent, a cycloalkylidenylating agent or a tetrahy-
. dropyranylidenylating agent as a known hydroxyl-
- . protecting agent. The reaction may preferably be ef-

fected by treating the compound of formula (VII) with

- . a hydroxyl—protectmg agent in a solvent such as-dimeth- .
~ ylformamide in the ‘presence of a catalytic'amount of

L (VID

S [ R
s

20

25

- p-toluene sulfonic acid at room temperature, usually
15°-25% C. for 15-20 ‘hours, the hydroxyl-proteotlng

..: : ~agent being a known. " alkylidenylating or aralk-

"yhdenylatlng agent such as acetaldehyde, 2,2-dimethox- 40

'ypropane, anisaldehyde, ‘benzaldehyde  and diethyla-

- ~cetal or a known cycloalkylidenylating agent such as

1,1-dimethoxycyclohexane or a known - tetrahy-

6.
there is formed a 2',3,2"-tri-O-acyl derivative of for-
mula (IX):
| CH;NHCOOR NHCOOR (IX)

'wherein R 'and'Y' have the same meanings as defined

above and X represents an acyl group, for example a
- lower alkanoyl such as acetyl Or an aroyl such as ben- |
_-._-I'zoyl - | - |

‘The next step is a sulfonylatnon of the 4'—-hydroxylﬁ
group of the compound of formula (IX). Thus, the 4'-O-
- sulfonylation may be carried out by reacting the com-
pound of formula (IX) with mesy! chloride, tosyl chlo-

- ride or benzylsulfonyl chloride in pyridine. The reac-

tion temperature may be within the range of 20° to 50°

- C. Mesyl chloride is preferred as the 4'-O-sulfonylating

dropyranylidenylating agent such as 1,1-dimethoxytet-

- rahydropyranylidene. The amino-protecting and hy-

 1,537,905. Thus, there is formed a 4” 6”-0-protected
denvatlve of formula (VIII) e

| CHgNHCG_QR'

wherein R and Y have the same meanmgs as s defined .

'I-;'f,:', (VI

droxyl—protectmg steps above-mentioned may be car- _35_
‘ried out in the same manner as that described in Japa- )

- nese Patent KOKAI No. 71445/77 or U.K. Pat. No.

45

- 50

agent. Thus, there is formed a 4'-O-sulfonylated deriva-

tive of formula (II):

- NHCOOR

- NHCOOR |

CH,;NHCOOR (I1)

‘wherein R, X and Y have the same meanings as defined
above and W represents a mesyl, tosyl or benzylsulfonyl
- group, which is used as starting compound in the pro-

- cess according to this invention.
- 35

_above. The compound of formula: (VIII) is treated to

protect selectively the 2'-, 3'- and 2"-hydroxyl groups
- with an hydroxy]-protectlng group of acyl type. This
~ step may usually be conducted by reacting the com-

- pound of formula (VIII) with an acylating agent such as

' ~ an acyl chloride in pyridine at a low temperature, par-
-~ ticularly below 5° C. As the acylating agent, there may

be used-an acid chloride of a suitable carboxyllo acid,
| 'partlcularly an_alkanoic acid havmg 2-4 carbon atoms

such as acetyl chloride and benzoyl chloride. Benzoyl

_ chloride is a preferred acylatmg agent for this step.

o Since the_ 4 hydro;;y_l group 1s not acylated in this step, -

65

.C. for 1-3 hours. Thus, there is formed a protected
- derivative of 3',4’-anhydro-4'-epi-kanamycin A of for-
mula (I): |

In the process of this invention, the oompound of
formula (II) 1s 3 ,4'-epoxidized. The 3',4'-epoxidation
may be carried out by dissolving the compound of for-
mula (II) in a lower alkanol of 1-4 carbon atoms as

-methanol and ethanol and treating it in the solution with
an alkali metal, e.g. sodium or potassium, alcoholate,

partrcular]y a lower alkoxide such as methoxide or

; ethoxlde ‘The use of sodium methoxide or sodium

ethoxide is preferred. Suitably, the 3',4'-epoxidation
may be conducted at room temperature, usually 15°-20°
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7
CH,NHCOOR NHCOOR (D)
O 'NHCOOR 5
O 0
OH
10
15

wherein R and Y have the same meanings as defined
above with a simultaneous hydrolytic elimination of the 20
2'- and 2"'-acyl groups (X).
" The compounds of formula (I) according to this in-
vention can be converted to 3',4’-dideoxykanamycin A
in the same manner as that described in Japanese Patent 55
KOKAI No. 71445/77 or U.K. Patent No. 1,537,905
above-referred to by treating the compound of formula

(I) with a xanthate to form a protected derivative of

3’ 4'-dideoxy-3',4'-didehydrokanamycin A, ie. 3',4'-
dideoxy-3'-enokanamycin A of formula (X):

CHzNHCOOR NHCOOR (X) "

NHCOOR |
| 40
OCHg
Y\
NHCOOR
O 435
OH

 wherein R and Y have the same meanings as defined
above, 'removing the amino-protecting and hydroxyl-
protecting groups and then hydrogenating the 3',4'-
unsaturation. '

There is an alternative process for the conversion of 55
the compound of formula (I) to 3',4’-dideoxykanamycin
A which comprises the steps of protecting the 2'- and
2"-hydroxyl groups of the compound of formula (I)
with an acyl chloride, particularly an aroyl chloride 60
~ such as benzoy! chloride in pyridine, treating the 2',2"-
di-O-acyl derivative thus formed with sodium iodide,
sodium acetate and acetic acid in acetone in accordance

with the process described in “Bull. Chem. Soc. Japan”, 6,

52, No. 4, 1131-1134 (1979) to give an iodohydrin deriv-
ative of formula (XI):

8
CH,NHCOOR NHCOOR (XI)
O NHCOOR
OH
1 0o
OR”

OR”

wherein R and Y have the same meanings as defined
above and R” represents an acyl group, treating the
resulting compound with benzylsulfonyl chloride in
pyridine, heating the resulting benzylsulfonyloxy deriv-
ative at 90° C. for 20-30 minutes to form the corre-.
sponding 3'-ene derivative, removing the amino-
protecting and hydroxyl-protecting groups to give
3'-ene-kanamycin A and finally hydrogenating the re-
sulting compound to form 3',4'-dideoxykanamycin A.
4'-Deoxy1<anamycin A can be obtained by hydrogenat-
ing the iodohydrin derivative in the presence of Raney
nickel catalyst and then removing the amino-protecting
and hydroxyl-protecting groups in a known manner.
.According to a further aspectjof this invention, there
is provided a process for the preparation of an todohy-

drin derivative of N,O-protected kanamycin A of for-
mula (XI):

CH,NHCOOR NHCOOR (XI)
O NHCOOR
OH . _
1
OR’

wherein R represents an alkyl, aralkyl or aryl group, Y
represents an alkylidene, aralkylidene, cycloalkylidene
or tetrahydropyranylidene group, and R"” represents an
acyl group, particularly an aroyl groﬂp, which com-
prises reacting a 3',4’-anhydro-4'-epi derivative of N,O-

protected kanamycin A of formula (I):
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~ CHpNHCOOR ~ NHCOOR = @

o NHCOOR

- :whcrem R and Y have the same meanings. as defined
o above, with an acyl chloride, particularly an aroyl chlo- -
- ride, in pyridine to form the correSpondlng 2',2"-di-O-

~acylated derivative, and then treating the 2',2-di-O-

| thercforc, there is established a new route for the prepa-

~ ration of 3',4'-dideoxykanamycin A and 4'-deoxykana-

- mycin A from kanamycin A through the compound of
~formula (II) and the compound of formula (I). This

| compared with the prior art processes and is thus ad-
o .vantageous partlcularly In an 1ndustr1a1 opcratlon |

PREFERRED EMBODIMENT OF THE
S INVENTION I |

This invention is further 111ustrated by the followmg |

- Example in which the overall steps for the preparation
~of ¥ 4’-d1dcoxykanamycm A or 4'-dcoxykanamycm A
Tstartmg from kanamycm A are gwen o

EXAMPLE

(1) Preparatlon of tctra-N—t-butoxycarbonylkanamycm'

To 2 solutlon of kauamycm A monosulfatc (17. 5 g)'

. and sodium hydroxide (2.4 g) in a mixture of water (120

'ml), trlethylamme (36 ml) and dloxanc (200 ml), was
- added under stirring t-butyl-S-(4,6-dimethyl-pyrimidin-

10
filtered, washed with water and dried to yield 11 g
(96%) of the titled compound. [a]p25+67.0° (c=1.0,
pyridine).
Elemental analysis: Found: C, 53.82; H, 7.41: N,

- 3.25%: Calculated for C44H76N4O19: C, 54.25: H, 795

'N 531%

10

| (3) Preparation of
2' 3y 2”-tr1-0-bcnzoyl 4",6"-O-cyclohexylidene-tetra-
| - N-t-butoxycarbonylkanamycin A

The compound‘obtained in the step (2) above (11.4g)

- was dissolved in pyridine (200 ml). After the solution
~ was cooled to 0°-5° C., benzoyl chloride (5.6 ml) was

15 added to the solution and the reaction was conducted

for 3 hours at 0°-5° C. The completion of reaction was
confirmed by thin layer chromatography [silica gel,

.-_Mcrck & Co.]. Then, water (5 ml) was added to the

~_reaction mixture to decompose any excess of the ben-

~acylated derivative with sodium 1od1dc, sodlum acetate
| | -and acetic acid in acctonc o

By ulitizing the process accordmg to this lnventlon ,-

zoyl chloride used. After the reaction mixture was con-

centrated, it was poured into water (300 ml) and a pre-

~cipitate thus deposited was filtered, washed well with a
1 N aqueous sodium hydrogen carbonate, then with

 water and dried to yield 14.8 g of a crude product. This

25

was purified by a silica gel chromatography to yield

- 10.2 g (75%) of the titled compound. [a]925+100 5

 process can reduce the reaction steps up to the prepara-

“tion of the 1ntermed1ate compound of formula (I) as " 4.09%: Calcul ated for CﬁSH . BN 4022 C, 61 10 H, 6. 96 |

30

(c=1.1, chloroform), m.p. 182°-188° C.
'Elemental analysm Found: C, 60.31; H, 6.74; N,

" N, 439%.

4) Prcparatlon of

. 2’ 3' 2”-tr1-0-benzoy1-4” 6"-O- cyclohcxylldcne 4'-0-

 mesyl- tetra—N-t-butoxycarbonylkanamycm A

35

B The compound obtained in the step. (3) above (1 9 g)

- was dissolved in pyridine (30 ml), to which was then

added mesyl chloride (0.4 ml) and the reaction was
conducted at room temperature for 3 hours. Water (0.2
ml) was added to the reaction mixture to decompose
any excess of the mesyl chloride used. After the reac-

. tion mixture was concentrated, it was poured into water
- (50 ml) and a precipitate thus formed was filtered,

45

2-yl)-thiolcarbonate (43 2 g) as t-butoxycarbonyl group-

introducing reagent and the resulting mixture was -

- stirred overnight at room temperature. A precipitated
mass thus formed was washed with 1 N-hydrochloric
acid and then water and dried, yleldlng 20 g (75%) of
~the titled compound [.::1],{;;25 +74 1° (c—l 0, dlmcthyl-

- formamide).

Elemental analy31s Found C, SO 92 H 7. 58; N,
55

- 6.45%: Calculatcd for C33H63N4019 C 51 56 H 7 76;
_'N 633% o |

| | (2) Prcparatlon of |
4” 6”-0-cyclohcxyhdcne tctra-N-t-butoxycarbonylk- |
_anamycin A

The compound obtamed in the stcp ( 1) above ( 10.5 g)

50

washed with water and dried to yield 2.0 g (quantita-

tive) of the titled compound. [a]p?3+103.3° (c=1.0,
. chloroform), m.p. 194°-204° C. (with decomposition).

Elemental analysis: Found: C, 58.45; H, 6.52; N, 4.23:
S, 2.20%: Calculated for CgsHgpN4O24S: C, 58.47; H,

'671 N, 4.13; S, 2.36%.

(5) Prcparatlon of

| 3' 4'-anhydro-4'-ep1-4” 6"'-O- cyc]ohcxyhdcnc-tctra-N—t-

- butoxycarbonylkanamycin A

| Th_is step is the process according to this invention.
The compound obtained in the step (4) above (5.1

~ g)was dissolved in methanol (100 ml), to which sodium

60 -

methylate (1.2 g) was added and the mixture was stirred
at room temperature for 2 hours to conduct the reac-
tion. The reaction mixture was neutralized with concen-

- trated hydrochloric acid under ice-cooling, concen-

was dissolved in dlmcthylformamldc (200 ml), to which

- were then added 1,1-dimethoxycyclohexane (20 m]) and

trated and poured into water (200 ml). The resulting

- precipitate was filtered, washed with water and dried to

p-toluenesulfonic acid monohydrate (0.4 g) and the

__ -resultm g mixture was stirred at room temperature for 18
hours. The reaction mixture was ncutrallzcd with trieth-

65

yield 3.1 g (88%) of a crude product. This was purified
by silica gel chromatography to afford the titled com-

- pound with the following properties. [a]p?® +54.1°

o ylamine, concentrated under vacuum and. then poured
nto water (200 ml). A preclpltatc thus deposncd was

(c=1.0, dimethylformamide), m. p. 190°-207° C. (with

.decomposition).
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Elemental analysis: Found: C, 52.14; H, 7.60; N,
6.15%: Calculated for C3gHggN4Ojs: C, 52.63; H, 7.69;
N, 6.46%.

(6) Preparation of
3',4'-anhydro-4'-epi-2',2"-di1-O-benzoyl-4",6"-O-
cyclohexylidene-tetra-N-t-butoxycarbonylkanamycin
A and subsequent ring-opening for the formation of the
corresponding 3'-hydroxy-4'-deoxy-4'-iodo, i.e.
1odohydrin, derivative

'The compound obtained in the step (5) above (4.3 g)
was dissolved in pyridine (45 ml), to which benzoyl
chloride (3 ml) was added and the reaction was con-
ducted at room temperature for 2 hours. Water (1 ml)
was added to the reaction mixture to decompose the
excess of benzoyl chloride, after which the reaction
mixture was concentrated and poured into water (100
ml). The resulting precipitate was filtered, washed with
1 N aqueous sodium hydrogen carbonate, water, and
dried. The dried product, without being purified, was
~dissolved in acetone (4.5 ml), to which were then added
acetic acid (3.3 ml), sodium acetate (0.2 g) and sodium
10odide (5.8 g) and the reaction was conducted under
reflux for 4 hours. The reaction mixture was allowed to
cool to room temperature, concentrated and poured
into water (200 mi). A precipitated mass was filtered,
- washed with water and dried to yield 5.5 g of a crude
product. This was purified by silica gel chromatogra-
phy to afford 3.9 g (71%) of the titled iodohydrin deriv-
ative.

Elemental analysis: Found: I, 9.31%: Calculated for
CsoH75sN4O20l: 1, 9.84%.

(7) Preparation of .
2',2"-d1-O-benzoyl-4",6"-O-cyclohexylidene-3’-eno-tet-
ra-N-t-butoxycarbonylkanamycin A

The compound obtained in the step (6) above (2.6 g)
was dissolved in pyridine (50 ml) and the solution was
ice-cooled, to which benzylsulfonyl chloride (1.5 g) was

d

10

13

20

25

30

35

added and the reaction was conducted for 1 hour under

ice-cooling. Water (0.5 ml) was added to decompose the
~ excess of benzylsulfonyl chloride used and the reaction
mixture was treated at 90° C. for 1 hour, allowed to cool
to room temperature, concentrated and then poured
into water (200 ml). The resulting precipitate was fil-
tered, washed with water and dried to yield 2.1 g of a
crude product. This was purified by silica gel chroma-
tography to afford 1.3 g (56%) of the titled compound.
[a]p® +19.1° (c=1.0, chloroform), m.p. 221°-226° C.
(with decomposition).

Elemental analysis: Found: C, 61.78; H, 7.31; N,
4.45%: Calculated for CsgHgaN4O19: C, 61.13; H, 7.27:
N, 4.92%.

(8) Preparation of 3’-eno-kanamycin A

To a solution of the compound obtained in the step
(7) above (1.1 g) in methanol (20 ml), was added sodium
methoxide (0.3 g). The reaction was conducted at room
temperature for 1 hour and then at 50° C. for 2 hours
with the addition of 6 N hydrochloric acid (5 ml). The
reaction mixture was neutralized with 2 N aqueous
sodium hydroxide under ice-cooling, concentrated,
dissolved in water (50 ml) and adsorbed on a column of
30 ml of Amberlite CG-50(NH4+) (Amberlite is regis-
tered trade mark for ion-exchange resins sold by Rohm
& Hass Co.). Chromatographic purification was ef-
fected with 0.3 N aqueous ammonia as eluent, yielding
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0.34 g (75%) of the titled compound [a]p?’ +52.1
(c=1.0, water).
Elemental analysis: Found: C, 44.36; H, 7.21; N,
10.54%: Calculated for C13H34N409 H2C03 C, 44 51;
H, 7.09; N, 10.93%.

(9) Preparation of 3',4’-dide¢)xykanamycin A

3'-Eno-kanamycin A obtained in the step (8) above
(200 mg) was dissolved in water (100 ml). Platinum
oxide (15 mg) was added to the solution and hydrogen
was passed through the solution at room temperature
under atmospheric pressure for 2 hours. The catalyst
was removed by filtration to yleld 185 mg of 3',4'-
dldeoxykanamycm A. |

(10) Preparation of 4’-?de0xykahamycin A

The iodohydrin derivative obtained in the step (6)
above (550 mg) was dissolved in methanol (10 ml), to
which were then added dioxane (10 ml) and water (5
ml). Raney nickel (2.3 g) was added to the solution to
cause the reduction reaction under atmospheric pres-
sure. After the catalyst was removed by filtration, so-
dium methylate (60 mg) was added to the reaction solu-
tion and the mixture was allowed to stand at room tem- .
perature for 2 hours, then neutralized with 1 N hydro-
chloric acid and concentrated to dryness. The residue
was washed with water and added to 95% trifluoroace-
tic acid (4.5 ml) and the mixture was allowed to stand at
room temperature for 30 minutes. The reaction solution
was concentrated to dryness and the residue was dis-
solved in water (13 ml). The solution, which was ad-
justed the pH at 7.5 with the addition of 4 N aqueous
sodium hydroxide solution, was adsorbed to Amberlite
CG-50(NH4 1) (6 ml). The resin was washed with water
and then eluted with 0.3 N aqueous ammonia. The elu-
ate was concentrated to dryness to yield 105 mg of
4’-deoxykanamycin A. This corresponds to an authentic
sample of the compound disclosed in literature.

What we claim is:

1. 3',4'-Anhydro-4'-epi derivatives of kanamycin A of
the formula:

CH;NHCOOR

NHCOOR

NHCOOR

(1)

wherein R répresénts an alkyl of 1-4 carbon atoms,

benzyl, phenyl or nitrophenyl, and Y represents an

formylidene, ethylidene, 1sopropylidene, benzylidene,
cyclopentylidene cyc]ohexylidene' or . tetrahy-
dropyranylidene. N

2. 3 ,4'-Anhydro-4'-epi-4",6"-O- cyclohexylldene tet-
ra-N-t- butoxycarbonylkanamycm A.

3. A process for the preparation of 3’ 4'-anhydro 4'-
epi-derivative of kanamycin A as claimed in claim 1,
which comprises: |
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- (a) reacting _the tetra_—N-protected, 4”6 '-O-protected CH2NHCOOR NHCOOR {Ih

 derivative e | | NHCOOR
- derivative of kanamycin A of formula (VIII) o o | | ﬂ et
WO o -
~ CH;NHCOOR . NHCOOR - (VI)

- wherein R, Y and X are as defined above and W is
. mesyl, tosyl or benzylsulfonyl group, and o
. . . (c)treating the 4-O-sulfony!l derivative of kanamycin

59 A ofthe formula (II) with an alkali metal methox-
~" . 1de or ethoxide in an alkanol of 1 to 4 carbon atoms
. at a temperature of 15° to 20° C. to produce the
- protected 3',4"-anhydro-4'-epi-kanamycin A deriv-
[ S S ative of the formula (I) as claimed in claim 1.
‘wherein R and Y are as defined in claim 1, with acetyl ,_ 4 3’,4-Anhydro-4'-epi derivatives of kanamycin A of
e T 20 the formular S | |

'Chloride or benzoyl chloride in pyrid'iné at a tempera- o o 5
TR TR | - ik 'CH;NHCOOR = NHCOOR

o NHCOOR -

: t'ure' of 0° to > C tﬁi_ .prefei'entially.' ﬁa.cyla'té"fht: 2'—, 3. o
S 30

and 2”-hydroxyl groups of the protected kanamycin A

. derivative (VI-II)’and._the_rebj?pr_oduce"_the_2*§.3",2'*-tri—0- N

a_cyl_ dgrifvativ_e_ﬂof:kénamycin' A of tﬁe foﬁﬁﬁla.(IX)- 35

__CH;NHCOOR o '.NHCIOORj _ ™ 40
-'_whereiﬁ R represents an alkyl of 1 to 4 carbon atoms
and Y represents cyclohexylidene. |
| 5. The compound of the formula (XI)
45 | - | -
-' CH;NHCOOR 'NHCOOR = (XI)
' . B NHCOOR
50 | o
| 0O
55 |

wherein R and Y are as defined abovg-and'xgis acétyl or

‘benzoyl,

B _ . _ OR"
~ (b) reacting the compound of the formula (IX) with 0 o | -
o I S . | wherein R _is an alkyl of 1 to 4 carbon atoms benzyl,
mesyl chloride, tosyl chloride or benzylsulfonyl  Phenyl or nitrophenyl, R” is benzoyl, and Y represents
| : T formylidene, ethylidene, isopropylidene, benzylidene,
cyclopentylidene, cyclohexylidene or tetradropyranyli-
dene. |
- : PR ... 6 . 4'-Deoxy-4'-iodo-2',2"-di-O-benzoyl-4",6"-O-
C. to prepare the 4 -O-sulfonylated derivative of cyclohexylidene-tetra-N-t-butoxycarbonylkanamycin
kanamycin A of the formula II) = | ¥xox x4

o chldride in pyridine _ﬁt _a_te_mpe':ra:turé of 20° to 50° -
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